Effects of salicylate and related compounds on fusidic acid MICs in Staphylococcus aureus.
Salicylate, acetyl-salicylate, benzoate and ibuprofen increased fusidic acid MICs for fusidic acid-resistant and -susceptible strains of Staphylococcus aureus representing six genetic lineages. The effects of these substances on fusidic acid resistance levels occurred in a strain-dependent manner. The weak acid acetate, and acetaminophen did not alter fusidic acid resistance levels, while the addition of saligenin, the alcohol of salicylate, reduced gradient plate MICs for all strains studied. These findings indicate that a benzoic acid structure is required for the induction of increased intrinsic fusidic acid resistance levels. When 2 mM salicylate was added to media used in population analyses, the number of cells able to survive on high concentrations of fusidic acid increased. This increase in cell survival was observed in two unrelated fusidic acid-resistant strains, with chromosomal (WBG8287) or plasmid (WBG1576) mediated resistance determinants and two unrelated susceptible strains. The salicylate-induced increase in fusidic acid resistance was phenotypic at low fusidic acid concentrations (relative to resistance phenotype) for WBG8287 and a fusidic acid-susceptible strain. On media containing salicylate and high fusidic acid concentrations, the mutation frequency to higher fusidic acid resistance levels was greater for WBG8287, compared with unsupplemented fusidic acid-containing media. These experiments provide evidence for a novel salicylate inducible fusidic acid resistance mechanism in S. aureus.